Hypoxia and activated VEGF/receptor pathway in multiple myeloma.
Intensified angiogenic pathways are associated with poor prognosis and resistance of multiple myeloma (MM) cells to therapy. The links of the VEGF pathway with the hypoxia inducible factor (HIF) expression in MM are herein investigated. The vascular density (VD) and the HIF/VEGF/VEGF-receptor expression in the bone marrows of 106 MM cases were studied using immunohistochemistry. HIF1alpha and HIF2alpha were expressed strongly in 33% and 13.2% of the cases, respectively. VEGFR and the phosphorylated (active) form of VEGFR2/KDR receptors were up-regulated in 42.5% and 36.8% of cases, respectively. Both HIF1alpha and HIF2alpha were significantly linked with high VD and VEGF expression. Moreover, the expression of the phosphorylated (active) form of VEGFR2/KDR was significantly linked with VEGF and HIF1alpha expression. The HIF/VEGF/VEGF-receptor pathway is up-regulated in approximately 40% of MM cases and linked with increased angiogenesis. Survival analysis in 37 evaluable patients showed a significantly worse prognosis in cases with high VD. HIFs and VEGF are up-regulated in a significant percentage of MM and are strongly related to each other. Targeting HIFs and the VEGF/receptor autocrine loop may prove of importance in the treatment of the disease.